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INOACHUTEJIBHASA 3AIIMCKA

[TporpamMmMa 1o XMMHM Ha YPOBHE OCHOBHOT'O 00I1ero 00pa30BaHUs COCTaBlIeHA HA OCHOBE
TpeOOBaHWI K pe3ysibTaTaM OCBOCHHS OCHOBHOW 0OO0pa3oBaTeIbHOH IMPOrpamMMbl OCHOBHOTO
obmero obpaszoBanus, npeacraBieHHblx B @T'OC OO0, a Takxke Ha OCHOBE (eaepanbHOI
paboueil mporpaMMbl BOCITUTAHUS U C yUETOM KOHIICTIIIUHM IPEnoJaBaHus y4eOHOTO MpeaMera
«Xumus» B 00pa3oBaTenbHbIX opranuzanusax Poccuiickoit @eneparium.

PabGouas nmporpamma mponeaeBTHUecKoro Kypca «Xumusi. BBenenne B mpeamer. 7 Kiiacc»
yueOHOro mpeaMera «XHUMHs» OCHOBHOIO  oOO0IIero oOpa3oBaHHMs  paccyMTaHa Ha
oOydatomuxcs 7 kinaccoB. [IponeneBrrueckuii kype «Xwumus. BBeneHue B mpeamer. 7 Kiacey
Ha YpPOBHE OCHOBHOT'O 0OIIero oOpa3oBaHUs CTaBUT CBOEH LIE€JbI0 CPOPMUPOBATH YCTONUMBBIIH
UHTEpeC K JaJbHENIIeMy U3yUeHHUIO npeaMeTa « Xumushy. O0ydaromuecs mosydaT BO3MOKHOCTb
OCMBICJINTE MECTO XUMHHM CPEIM €CTECTBEHHOHAyYHbBIX JAMCLUIUIMH, IO3HAKOMHUTBCA C
MPEeIMETOM H3YYEHUs XHMMHH, U3yUYUTh OCHOBHBbIE Haubosiee BaXKHbIE XMMUYECKHE TEOPUU U
3aKOHBI, @ TAKXK€ TTOCMOTPETh HA MUP 0OBEKTOB MaTepUaIbHOTO MUPA IJ1a3aMU XMMHUKA.

OTnpaBHOM TOYKOM [UIsi JaHHOrO Kypca SBISETCS paHee MW3YUYEHHBbIH MaTepuan
€CTeCTBEHHOHAYUYHBIX MNpPEIMETOB — Ouosoruu, reorpaduu, a Takke MaremMaTuku. Yepes
00o0IIeHne paHee H3YYCHHOTO BBICTPAWBACTCS COJEp)KaHWE MTaHHOTO Kypca, H3ydueHHe
KOTOPOTO MPHU3BAHO CYLIECTBEHHO MOBBICUTH KaYECTBO JOCTHKEHUS MPEIMETHBIX PE3yJIbTaTOB
OCBOCHHSI OCHOBHOH 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIET0 O0Opa3oBaHMs B YacTH
yueOHOro npeaMera « XUuMus», U3yuyeHrue KOTOporo OTHECEHO K 8 1 9 kiaccam.

B nensx ¢opmupoBaHus XMMHMUYECKOIO B3IJIsia Ha MUP B Kypce NMPOBOJATCSA HIMPOKUE
KOPpESUMU MEXKIY IOJyYEHHBIMH B KJIACCE DJIEMEHTAPHBIMM XUMUYECKMMHU 3HAHUSMHU U
HaBbIKaMH, C OJHOW CTOPOHBI, U CBOMCTBAMU OOBEKTOB, KOTOPHIE M3BECTHBI O0YYaIOLIUMCS B
MOBCETHEBHON JKU3HHU, HO /10 ATOrO BOCHPUHUMAIUCh UMH JIMIIb HAa OBITOBOM YpPOBHE, - C
apyroi. OOyyarolmmes MpeajgaraeTcss MOoCMOTPeTh Ha BO3AYX, KHCIOpOJ, YIJIEKUCIHbIN ras,
BOJly, NTOBAPEHHYIO COJb, IJIFOKO3Y, ra3, HEQTh, yrojib, METAJUIBl M CIJIaBbl, CTEKIO, (asHC U
dapdop, mormmepsl ¢ TMO3MIMU XUMHUH. ABTOPCKHH CTHIIb W3JIOKEHHUS TTO3BOJISIET BBOJUTH U
00CYX/1aTh XMMHUYECKHE MOHATHUS U TEPMHUHBI B IOCTYITHOM U HArJIsaHOH Gopme.

Pabouas nporpamma nponeaeBTHYecKoro Kypca «Xumus. Beenenue B npeamer. 7 kiaace»
yueOHOro mpeaMera «XuMUs» Ha YPOBHE OCHOBHOIO oOliero oOpa3oBaHusl paccuuTaHa Ha 34
yaca (1 yac B Henmemo). Peanuzanus gaHHOM mporpammsbl B Ipoliecce OOydeHUs MO3BOJUT
copMHUpoBaTh y OOydaIOLIMXCS HMHTEpeC K ydeOHOMY Mpeamery «XuMHs», MOATOTOBHUTH
oOywaromuxcss K Oosiee MPOAYKTUBHOMY W 3((HEKTHUBHOMY YCBOSCHHIO OCHOBHBIX KypCOB
yueOHOro npenmera «XuUMHsA», U3ydaeMbIX B 8 W 9 kiaccax. M3ydyeHue mpomneneBTHUECKOTO
Kypca «Xumus. Benenue B mpenmer. 7 kiacc» ydeOHOro mpeamera «XUMHs» Ha YPOBHE
OCHOBHOTO 0011ero o0pa3oBaHHs MO3BOJIUT OOOOHIMTH 3HAHUS W YMEHHMS, IOJyYEHHbIE
00yYaroImuMUCs MPH U3yYEHHH APYTUX €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEIMETOB, IMOKA3aTh
MECTO XMMHHM B €CTECTBO3HAHUHU, a TaKKe CO3JaTh MNPEINOCHUIKA A OoJjiee yCHEUIHOro
TOCTIKEHUS TpeaMeTHbIX pe3yibTaToB ocBoeHuss OOIl OOO B uwactu y4yeOHOrO mpeamera
«XUMHUA.



COAEPXAHUE OBYYEHUA
BBeaenue

[Ipupona. ®dusuueckue tena. AsneHuss npuponsl. EcrecTtBo3Hanue. EcrecTBeHHBIE
Hayku. [IpenMer wu3ydeHuss XUMHH. MeECTO XMUMHUU CpEld €CTECTBEHHBIX HayK. OOBEKTHI
KUBOU M HEXUBOU IPUPOABI. YPOBHU OPraHM3aLMM HEXUBOW U )KMUBOU MAaTEpUH.

2.1. OT aToma 10 BelecTBa

ATOM — HaMMeHbIIas YacTula BemecTBa. HeM3MeHHOCTh aTOMOB B XHMHYECKHX
MpEeBpaAlICHUsAX. XUMUYECKUI eMeHT. CUMBOJIBI aTOMOB XUMHYECKHUX 3JIEMEHTOB. SepHas

peakmus. [lpoucxoxnenne osnemeHToB. IlpocTeie BemiecTBa. CIOKHBIE BeIIECTBA
(xumuyeckue coenuHeHus). Xumudeckas ¢opmyna. UYucnoBod  uHAeKkc.  OTKpbITHE
XUMHAYECKUX OJIEMEHTOB. ATOMBI YCTOWYMBBIE W HeycToWuuBble. KpyroBopoTel aroMoB
XUMHYECKUX DJIEMEHTOB B Mpupoje (KUCIOpoAa, a3oTa U yriepoaa). @OTOCHHTE3 KaK OJIUH U3
IIyTeW KPyroBOpOTa yriaepoaa.

Pacnipenenenrie aToMOB XHMHUYECKHUX DSJIEeMEHTOB B KocMoce (Bcenennoi, nHamei
INanaktuke, ConHeuHoll cucreme) U Ha 3emie. Bonopon u renuit — camble paclpoCTpaHEHHbIE
3JIEMEHTHI BO

Bcenennoii. Kucnopog — camblii pacnpocTpaHeHHbIH 31eMeHT Ha 3emie. HawnbGonee
paclpoCTpaHEHHbIE 3JIEMEHTHI B Pa3HBIX 4acTsIX 3eMid. XHUMHYECKHE 3JIEMEHThl B KUBBIX
OpraHM3Max: JJIEMEHThl >KMU3HM, MaKpO M MHUKPOAIJIEMEHTHl. DBHOJOrM4ecKr aKTHUBHBIE
BEILIECTBA.

YcroifunBble (CTaOWIBHBIE) W HEYCTOWYHBBIE (PAJMOAKTHBHBIC) XUMHUECKUE DIIEMEHTHI.
PamnoaktuBHeil  pacman.  PagumoaktuBHOCTH.  M30Tombl.  I[IpuMeHeHuMe  HEYyCTOMYMBBIX
(panuoakTUBHBIX) aTOMOB. LlenHas peakius. AToMHas sHeprus. JKu3Hb U aesTenbHOCTh A. A.
bekkepeus.

DneMeHTapHble  4acTUIbl  (IIPOTOHBI, HEWTPOHBI M  D3JEKTPOHBI), WX OCHOBHBIE
XapaKTepUCTUKH — Macca U 3apsa. Anpo atoma. MaccoBoe umciio. B3aumocBsizb MaccoBOro
yyciaa C YHCIOM TNPOTOHOB M HEUTPOHOB. ATOMHas equHMIIA Macchl. [lopsiikoBbI HOMep
arieMeHTa. DIeKTpoHHas obonouyka aroma. JKu3Hb u  jgedrenbHOCTh . Pesepdopaa.
XUMUYECKUN 3JIEMEHT KaK COBOKYINHOCTb aTOMOB, HMMEKOIIMX OJWHAKOBBIN 3apsi sapa.
CpaBHUTENBHBIN COCTaB H30TOMOB BOJI0poa U yriiepoaa. CriocoOb 0003HaUEHUST U30TOIOB.

Uctopusa coznanus Ilepuoandeckoid CUCTEMbl XMMUYECKUX 3J€MEHTOB. [leproInYHOCTb.
[lepuonnueckuii 3axkon [[. . Menneneesa. Ilepuoanueckas cucrema. Ku3Hb U JesSTENBHOCTD
AN .MeunneneeBa. llepuoanueckas cucrema [[. M. MengeneeBa. JIMMHHBIA M KOPOTKUUH
BapuanTel Ilepuommueckoin cucremsl JI. M. MenneneeBa. Ilepuonsl: KOpOTKHE W JJIMHHBIE.
['pynmel, rmaBHeie u 1OOOYHBIE mOArpynmnbel. WHpoOpManus o0 XUMHUECKOM DJIEMEHTE,
conepxatasics B [lepuonnueckoii cucreme /1. 1. Menneneesa. XXuzns u nedarensHocts H. bopa.

Monekyna. IlonsTue 0  XMMHYECKOM CBA3W. BemecTtsa  MOJEKYJSIPHOIO U
HEMOJIEKYJISIPHOTO CTPOEHMS, MX XapakTepuctuka. CtpoeHue Mosekysl. Mojenun MoJeKyd:
mapocTep KHEeBbIe W MaciiTadHble. MonekyisipHas macca. [IpuMephl BEIecTB MOJIEKYJISIPHOTO
CTPOEHHUS: TEPEKUCh BOJOPOJA, MOJEKYJSPHBIM BOJOPOMA, MOJEKYJSPHBIA KHUCIOPOA, O30H,
MOJICKYJISIDHBIM a30T, MOJICKYJISIPHBINA WO/, BOJA, aMMHUAK, YIICKUCIBIN ra3, QyJuiepeH, MeTaH,
STHUIIEH, CHUPT (STWUJIOBBIM CHUPT), TNIHLEPHH, YKCyC (YKCyCHas KHUCJIOTa), TIIOKO3a, caxap
(caxapo3za).

ArperaTHble COCTOSIHMSI — BellecTBa  (TBepAOe, IKUAKOe, Ta3000pazHoe) U HX
xapaktepuctika. CTpoeHHe BOABI B TBEPIOM, KHUIKOM M Ta3000pa3HOM COCTOSHUHU.
Kpucrannmueckue u  amopdubie  BemecTBa.  @DU3MYECKHE  MPOLECCH:  IUIABIICHUE,
KpUCTAJUIM3alMs, UCMApeHHe, KOHACHCAIMs, cyOnumarius (Bo3roHka). Du3nuecKkue CBOMCTBA
BellleCTBa (TeMIepaTypa IUIaBIEHUS U TeMIIepaTypa KUMeHHS).

Kpucramnsl. Kpucrammueckas pemerka. Monel. Kpucrammueckas pemerka nNoBapeHHON
comu. DoOpMbI KpPUCTAIJIOB pa3IUYHBIX BemlecTB (KyO, OKTa’[p, HOJEKadap, pomMOo3p,



cTosiduaThie U MacTuHYaThie Kpuctaiuisl). Cpoctku. [Apy3sl. JeHapuTsl.

Knaccudukanus BemectB mo coctaBy. MHauBuayaabHble (UHCThIE) BEIIECTBA U CMECH.
ITpocteie BemiecTBa. CloXKHBIE BEIIECTBA (XMMUYECKHE COCTUHEHUs). MeTaulbl M1 HEeMEeTallbl,
ux cBoiicTBa. Heopranuueckue u oprannueckue BemiectBa. OCHOBHBIE KJIACChl HEOPTaHUYECKUX
BEIIECTB: OKCUIBI, KHUCIOTHI (COJNsHAs, CepHas, a3oTHas, yrojapHas, ¢ochopHas), comnu,
ocHoBanus. [llemoun.

dusnyeckrue W XUMHUYECKUE SBICHUA. XUMHUUYECKas peakuuss. PeareHTsl M NPOIYKTHI
peakiuu. 3aKOH COXpaHEeHMsI Macchl. YpaBHEeHHE xumHuuecko peakiuu. Koadduumentsr. Ilpu
3HAKW XMMHUYECKHUX peaKkIUil: HM3MEHEHHe IBeTa, 0Opa3oBaHME OCaJKa, BBIIEICHUE Tasa,
BbIJIEJICHUE UJIU TIOTJIOIIEHUE TerJla, BOSHUKHOBEHHE CBETA.

JdeMoHcTpanun

[lepuoanueckas cucrema JI. WM. MennaeneeBa. OOpa3ipbl BEIIECTB MOJEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTpOeHUs. MoJienu HEeKOTOPBhIX MPOCTBIX MOJIEKYJN (BOJAA, YIICKHCIBINA ras,
Kuciaopos, Bojgopon). IlnaBnenne Bocka (mapaduHa) Kak mnpumep (GU3UYECKOTO SBICHUS.
Kunenne Boapl kak mpumep Qusnueckoro spieHHud. Kpucrammumueckas pelierka Xjiopuia
HaTpus. OOpa3mbl WHIMBUIYATbHBIX BEMIECTB (METAJUIbI, HEMETAJUIbI, CIOXKHBIC BEIIECTBA) U
cMmeceil (pacTBOpBI, TPaHUT). 3HAKOMCTBO C 0Opa3laMHu OKCHJOB, KHUCIIOT, COJIeH, OCHOBAaHUH.
l'openne BockoBO# (mapaduHOBOI) CBEUM KakK NPHUMEpP XHUMHYECKOTO siBieHHs. [losBrieHue
OKpacku (eHondTaTeMHa B NPUCYTCTBUM INEIOYM (M3BECTKOBOW BOJBI) KaK XHMHUYECKOE
sBrieHre. [loMyTHeHHe M3BECTKOBOI BOMBI NMPH JCHCTBUHM YIJEKUCIOTO Ta3a KaK XHUMHUYECKOE
gBleHUEe. Peakiuy, NEeMOHCTPHUPYIOIIME NPU3HAKM XMMHUYECKMX pEakLuil: B3auMojeicTBre
NepMaHraHaTa Kajiisi ¢ CyJIb(UTOM HATpHUs B KUCIION Cpesie, B3aUMOJICHCTBHE XIJIOPHU/Ia HATPHS C
HUTpaATOM cepebpa, B3auMOoIeHCTBHE KapOOHAaTa HATPHs C COJITHOW KUCIIOTOM, B3auMoJieicTBre
XJIOpHU/Ia aMMOHHSI C TUAPOKCHIOM HATPUsl, TOPCHNUE MarHHsL.

2.2. DKkcnepuMeHTaIbHasi padoTa ¢ BelecTBaMu

PactBopenue. PactBopurens. PactBop. PactBopuMocTs. Hacelennstii pactBop. Maccosast 1051
(mpolieHTHAasT KOHIIGHTpAIlMs) pPacTBOPEHHOro BemiecTBa. JlabopaTopHas mocyna: mpoOupKw,
XMMUYECKHE CTaKaHbl, KOJIOBI (IUIOCKOJOHHBIE C HIAPOBHIHBIM W KOHHYECKHUM TYJIOBOM),
BOPOHKM, IWJIMHJPBI, MEH3YpPKH, IHWIETKH, IINATeIH, JIOKKH, CTYNKH C [ECTUKaMH,
BBIMTapHUTeNbHbIe Yamku. OunbTpoBanue. OunbTpel. M3roroBnenue ¢unbrpa. MaTepuansl ams
¢bunbTpoB. 3HaueHue (QUIBTPOBaHMS B TMOBCEeJHEBHOW >kuM3HU. HarpeBanue. CnocoOsbl
HarpeBanus. Kanbumuanus. OOopynoBaHue Al HarpeBaHMs: Ta30Bbl€ I€YM, AJIEKTPUUYECKHE
MeYM, OHJIEKTPOIUTUTKH, Ta30BbIe TOpEJIKM M COUpPTOBKH. Brimapusanue. JlabopaTopHoe
o0OpyIOBaHWE /Il BBIIAPUBAHUS: Ta30Bas TOpENKa, OJIEKTPOIUTUTKA, BBITAPUTEIbHAS
dbapdopoBast  yamka, BojsgHas Oans. Juctwasius — (meperonka).  JIMCTHIIISATOPHI.
JuctwinmupoBanHas Boja. Kpucrtamuzanus. OcoOeHHOCTH POCTa KPUCTAJLIOB.

JlemoHCTpamumn

PacTBopbl MeTHOTO Kymopoca pa3inudHoi KoHmeHTparuu. O0pasisl GuisTpoB. O0OpyI0BaHHE
JUIs. HATPEBaHUs: SJICKTPOIUTUTKH, T'a30BbIe TOPEIKU M CIUPTOBKH. HarpeBaHue KuIkocTed B
CTakaHe W B TpoOupke. Bwimenenwe xmopodmiia M3 3€JICHOTO JHCTa Npu 00paboTke ero
TOPSIYUM  OTWJIOBBIM CHHUPTOM. Kpucramnuzanus HUTpaTa Kaiusg TPH OXJKICHUU €ro
HACBHIIIEHHOTO PacTBOpA.

JlaGopaTopHble ONBITHI

JlaGopatopusrii onbIT 1. [Ipurorosnenue pacTBopa NOBapEHHOM COJIH.

JlaGopatopHslii onbIT 2. [IpurorosieHre pacTBopa MeIHOTO Kyrnopoca.

JlaGopatopHslii onbIT 3. Paznenenue cMecH mecka v MoBapeHHOM colli PHIBTPOBAHHUEM.
JlaGopaTtopHslii onbIT 4. HarpeBaHue Ha 31€KTPOIUIUTKE.

JlaGopaTopHsrii onbIT 5. CTpoeHHe MIaMEHU CBEYH.

JlaGopaTtopHsbIii onibIT 6. KpucTammu3anusi KaTuitHOM CEUTPBI.



2.3. BemecTBa BOKpYr Hac

Boznyx. Atmocdepa 3emun. Xumuyeckuil coctaB Bo3ayxa. CBoiicTBa Bo3ayxa.
Bnaxnocts. Kucnopogy — caMblil akTHBHBIM KOMIIOHEHT BO34yXa. l'OopeHue BEIIECTB B
kucaoposie. OKHUCIIEHHE KHUCIOPOAOM OPraHUYECKUX BELIECTB — HCTOYHUK DHEPIHU JKUBBIX
opraHu3moB. PazneneHue Bo3nyxa Ha a3oT M kuciaopox. llpumenenme kucinopona. Cocras
Bo3nyxa apeHeil 3emnm. [losBnenue kucmopoma B arMmocdepe 3emnu. KadectBo Bo3myxa.
Tokcuunsle BenecTBa B Bo3ayxe. O30H.

Boma — camoe pacnpocTtpaHeHHOE Ha 3emile CII0KHOE BenlecTBO. KpyroBopoT BoJbI Ha
3emiie. ArperaTHble cocTostHMsSL BoAbl. llpecHas Boma. luctwinmpoBanHas Bojma. Boma —
OCHOBHOM KOMITOHEHT BCEX >KMBBIX OpraHu3MoB. Bonma B opranusme uenoBeka. Poib Boabl B
IIPOMBIIIJIEHHOCTH M CEIBCKOM XO03sicTBe. CTpo€HHE MOJIEKYJBl BOABI. MoOJeKysa BOABI Kak
nunolib. BomopoHas cBs3b U ee BIUSHUE Ha (PU3NYECKHUE CBOMCTBA BOJBI. Boma — BakHeHIMi
pacTBOPUTEIIb.

VYrinekuciaslid ra3: cOCTaB U CTPOCHUE MOJIEKYJIbl. ATperaTHble COCTOSHUS U (U3UYECKHe
CBOMCTBA YIJIEKUCIIOrO ra3a. PAacCTBOPUMOCTD YIJIEKUCIIOTO rasza B BOJ€. YToibHas KUCIOTA. X1
MHYECKass aKTUBHOCTb YIJIEKHUCIIOTO ra3a. Poib yriieKuciaoro raza B mpupoje. YTIECKUCIBIN Tra3
— IapHUKOBBIN ra3». PocT copeprkanus yriaekuciaoro rasa B atmocgepe. Ipoueccsl, mpuso
JSIIME K BBIJCIEHUIO YTIIEKUCIOro ra3a B atMocgepy. KauecTBeHHast peakiusi Ha YTJIEKHCIIbIHN
ras.

[ToBapenHas conb — xuopua Hatpusa. OU3nUecKue CBOKWCTBA MOBAPEHHON COJIM. 3HAYEHUE
MIOBapEHHOM COJM Ul JKMBBIX OpraHM3MoB. HaxokIeHue IOBapeHHOM COJluM B IPUPOJE.
[Ipumenenne moBapenHoi conu. Kamennast conp (rammr), ee noObrya. [loBapeHHass conb B
MOpPCKOM BOJIe M COJsHBIX o3epax. Camocanounas conb. Kiaccudukanus nmoBapeHHON conu 1o
CTETEeHU YUCTOTHI U 0 CTENEHU U3MeNbYeHHOCTH. MoaupoBaHHas MUILEBas COJb.

I'moko3a — caMblil M3BECTHBIM NPEICTaBUTENb yriaeBonoB. dopmyna TNIIOKO3BI.
®u3NYeCKre CBOWCTBA IKOKO3bl. PacTBOpHMMOCTH TIIOKO3bI B Boz€. [IprMeHeHHe TIIIOKO3bI B
KOHAWTEPCKOM TMPOMBIIUIEHHOCTH. [JII0K03a — OCHOBHOM HCTOYHHMK JHEPTUM KHMBBIX
opraHu3MoB. Ad’poOHOE ¥ aHa’pOOHOE OKHCICHHE TJIOKO3bl. [JIMKOTEH M Kpaxmal Kak
VCTOYHUKU TJIIOKO3BI B )KMBBIX OpraHu3Max. bpoxkeHne u ero npuMeHeHe IS oIy YEHUS
MALIEBBIX MPOAYKTOB. MuHepainsl. ['opHbIe TOpoabl. XHUMHUYECKHI COCTaB MUHEPAJIOB: KBapla,
KaJIbIIUTA, MarHeTuTa (MarHUTHOTO EJEe3HsKa), POJOHUTA. ['OpHBIE MOPOABI: MarMaTHYECKHE,
ocajgouHble, MeTamopduueckue. [NMHA, MMECOK, W3BECTHSAK, MpPaMoOp: COCTaB, CBOMCTBA,
IIpUMEHEHNe. V3BecTh HeralleHas U raiieHas: MoJIydeHue W npuMeHeHue. M3BectkoBas Bona u
M3BECTKOBOE MOJIOKO.

[TpupoaHslii ra3, ero cocraB. MeTaH: cocTaB MOJIEKYJIIbI, CBOWCTBA U npuMeHeHune. Hed1b:
cocraB, cBoiicTBa, mpumeHeHue. [locnmeacTBusi pasnutus He(TH Ha BOJHBIX IOBEPXHOCTSIX
Mopeil u okeanoB. IlepepaboTka HedTU: meperonka u KpekuHr. [IpoaykTsl nepepaboTKu HepTH
1 X npuMeHenue. HedTb, pupoaHbIi U caHIEeBbIN Ta3, Oypblif U KAMEHHBIN yroib, Topd: Ux
oOpa3oBaHMe U 3ajeraHue B 3eMHON Kope. AHTpauuT. KokcoBanue yriis. IIpotyKThl KOKCOBaHHS
(KOKC, KaMEHHOYTOJIbHAasi CMOJa U CBETWIbHBIA (KOKCOBBIM) Tra3) W HMX IMpPUMEHEHHE.
[Tpumenenue Topda.

JdeMoHcTpanun
JlemoHcTpanmoHHbl onbIT «Kucimopon u3 tabnerox». KauecTBeHHas peakuus Ha yriIeKHCIBIN
ra3. Kpucramnmueckass pemerka xiopuzna Hatpus. OOpasibl INIIOKO3bI, caxaposbl, Kpaxmala.
Komnexuus «Munepansl U ropusie nopoas». Komnekuus «Pa3naTtounsie o0pasiibl MOJIE3HBIX
HCcKomaeMbIX U MeTtaiioBy. Komnekuus «KBapi B npupozae». [IpuroroBieHne n3BeCTKOBOM
Bozbl. Komnekmust «HedTts u nponyktel ee nepepabotkmu». Kosuekuus «KameHHBIH yroiab u
MPOYKTHI ero niepepadoTkmy». Komekmus « Topd u mpoayKTh €ero mepepadoTKmy.



2.4. 3HaKOMCTBO C MaTepHAJIAMH

Meramnsl. [IpencraBurenn MeTamioB — Kejle30, MEb,aIFOMAHNAN, IUHK, OJIOBO, CBUHEL],
cepebpo, 30110TO, IUIATHHA, PTYTh. OKHUCIEHHE KHCIOpOJOM Bo3ayxa. CBoicTBa MeETaylIOB.
[Tnactuynocts. Taryuects. CraBel (JypaidlOMUH, YyT'YH, CTajlb, JIATyHb U OpOH3a): COCTaB,
CBOWCTBa, MpuUMeHeHHue. [IpoMblnuieHHass aA00blYa METAUIOB W3 pyJ: MOJy4YeHHE LUHKA W3
LMHKOBOM OOMaHKM M 4YyTryHa U3 JKeJIe3HOW pyabl. MeTayuibl, HaxoAsliuecs B IPUPOJE B
CaMOpPOJHOM BHJE: 30JI0TO U IUI1aTUHA. [[ppuMenenue Meramios.

Crékna kak amopdHubie Tena. KBaplieBoe M CHUIMKAaTHOE CTEKIJIO: COCTaB, MOIYy4YEHHE,
cBoiicTBa. llosyyeHne BBICOKOXYIOKECTBEHHBIX W3JEIUN PYYHBIM BBIJYBAaHHEM M3 CTEKIIA.
Oxkpacka cTekon noHaMH MeTayioB. CMasbThl — IUIyIIEHbIe (Hempo3pauHble) cTekia. JKu3Hb u
nestensHocTh M. B. Jlomonocosa. [Ipumenenue crekon. Kepamuka (dhapdop u dasuc): cnocod
MOJTy4eHUs1, CBOMCTBA. I mazyps. IIpumMeneHne kepaMukH.

[Tomumepsl. OOpa3oBaHHEe NOJIMMEPOB U3 MOHOMEpoB. Makpomosekyia. Buabl
MOJIMMEPOB:  IJIACTUKH  (TMOJMATWIICH,  MOJUIPONWIECH,  MOJUKApOOHAThl,  TedIIOH,
MOJMATUIIEHTepedTaaT), H1acTOMephl (KayuyKH, pe3uHa), HoJIUMepHbIe BoJoKHa. OcoOeHHOCTH
MOJTy4EHUs IOJTUMEPOB, UX pUMeHeHne. CHHTEeTUYECKHEe U MPUPOIHBIE TOJTUMEPHI.

JdeMoHcTpanun

Komneknusa «Amtomunuii u ero cruiaBb». Komnekmus «OKene3o u ero cruiaBely. Komnexmms
«Pa3mgarounbie 00Opasiibl MOJE3HBIX UCKOMAeMbIX M MeTaisioBy. Kommekmus «UyryH U cTamby.
Komnexkmusa «Crekno w wm3nmenuss u3 crekia». Komneknus oOpasmoB dapdopa, dasuca,
oboxokenHor riuHbL. Kommekmus «I[Imactmacce». Kommekmusi «Kaydyk u TpOIyKTHI €ro
nepepabotkmn». Komnekius «Boixokaay.

2.5. Tunbl pacyéTHBIX 32/1a4

1. Beluncnenne OTHOCUTENBHOM MOJIEKYISIPHOW MACChl BELIECTB.

2. CocraBnenue (opMynbl BelIeCTBa IO AaTOMHBIM MPOLEHTaM M COOTHOIIEHHIO Macc
JJIEMEHTOB.

3. BoluncieHne aTOMHOM M MaccoBOM JOJNM 3JIeMEHTa M0 XMMHUYecKoil (opMmyine Ha mpuMepe
BOJIBI.

4.BplunciieHnEe MacCOBOH J10JIM PACTBOPEHHOI'O BELIECTBA B paCTBOPE.

2.6. Tembl npakTHYeCKUX padoT

[IpakTideckas pabora 1. IIpocTeiime xumMuyeckue oneparum.
[Tpaktruueckas padota 2. [IpaBuna paboTsl co cnupToBKOW. HarpeBanue »uaKocTei.

2.7. 3aHMMAaTEeJIbHBIE ONBITHI

HbIM.
Omnpit 1. [IpurotoBneHune U3BECTKOBOW BOBI.

OmnspiT 2. 'opeHne Marausi.

Omnspit 3. OxkucIEHNE MEIU.

OmnbIT 4. PacTBOpsieM MeTaJlIbl B KMCIIOTaX.

OmnsiT 5. [TosrydaeM KUCIOPOL.

OmnbIT 6. YHUBEpCAIbHBIA HHAUKATOP.

OmnpiT 7. U3yyaem ra3upoBky.

Omeit 8. Conenas ra3supoBKa.

OmnbIT 9. «P0o30BOE MOJIOKO».

OmnbiT 10. «Po30BOE MOJIOKO» ONSATH CTAHOBUTCS PO3PAUHBIM.
OmmiT 11. M3BecTKOBAst BOJIa MYTHEET.

OmneiT 12. M3BecTKkOBast BOJIa CHavajla MyTHEET, @ TOTOM CTaHOBUTCS TPO3PAYHOIA.



OmnpIT 13. MyTh NOSBIISETCS CHOBA U HE UCUE3AET.
OmwiT 14. OnsiTh BRINAAACT MEIL.

OmpiT 15. T'oTOBMM HACHILIEHHBIN pacTBOP.

OmnbiT 16. BeipamuBaem KpucTalibl TIOBaPEHHOM COJIH.
OmnbIT 17. «3070TOM 1OKIBY.

OmnbiT 18. Hecropaemasi HUTh.

Omwit 19. Kpucrannsl B mpooupke.

OmnbiT 20. BeipamyBaeMm KpUCTaIbl CEIUTPHI.
OmnsbiT 21. T'oproyast HUTH.

OnbIT 22. HUTh TOPUT MAJIMHOBBIM TIJIAMEHEM.
OnbIT 23. HUTH TOPUT 3€JIEHBIM IIJITAMEHEM.

OmwiT 24. CenutpsiHas Oymara.

Omeit 25. CopeBHOBaHUE HUTEM.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHU
HA YPOBHE OCHOBHOI'O OBILIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pe3yNbTaThl OCBOEHHS MPOrpaMMbl OCHOBHOTO oOmiero o0Opa3oBaHUs
JOCTUTAIOTCS B X0JIe OOYYCHUSI XUMHUHU B €IMHCTBE Y4€OHOW M BOCIIUTATEIBHOMN JESTEILHOCTH B
COOTBETCTBUM C  TPAJWLIUOHHBIMH POCCUHCKUMU  COLUUOKYJIBTYPHBIMH M  JYXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, MPHUHITHIMU B OOIIECTBE NMpPAaBHJIAMU M HOPMaMHU TOBEICHUS U
CHOCOOCTBYIOT IIpOIIECCAaM CAMOIIO3HAHMSI, CAMOPA3BUTHSI M COIIMANTU3ALMN 00yYatOIUuXCs.

JIMuHOCTHBIE pPE3yNbTaThl OTPAKAIOT TOTOBHOCTH OOYYAIOUIMXCS PYKOBOJCTBOBATHCS
CHUCTEMOH TO3UTHBHBIX LICHHOCTHBIX OPHUEHTAllMil M PaCIIMPEHHE OIBITA ACATEIBbHOCTH Ha €€
OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpuoTHYECKOro BOCIMTAHUA:

[IEHHOCTHOT'O OTHOILIEHHS K OT€YECTBEHHOMY KyJIbTYPHOMY, HCTOPHUECKOMY U HAYYHOMY
HACJEeINI0, NMOHMMAaHHWS 3HAUYEHHWS XMMHUYECKOH HAayKW B JKH3HH COBPEMEHHOTO OOIIeCTBa,
CIOCOOHOCTH BJIaJIeTh JOCTOBEPHOH HMH(pOpMaIMeld O MepeioBhIX JOCTHKEHHUSIX M OTKPBITUAX
MHPOBOM M OTEUECTBEHHOM XHMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOWCTBE
MHUpa 1 0011ecTBa;

2) rpa’KaIaHCKOT0 BOCIIUTAHMS:

IIPEACTABJICHUS] O COLMAIBHBIX HOpPMax M IPABWIAX MEKIUYHOCTHBIX OTHOIICHWM B
KOJIJIEKTMBE, KOMMYHUKAaTUBHONM KOMIIETEHTHOCTH B OOILIECTBEHHO IOJIE3HOM, Yy4eOHO-
HCCIIEI0BATEBCKON, TBOPUECKOHM U APYTUX BHIAX JEATEILHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOM
COBMECTHOH JEATEIbHOCTH IPU BBIIOJHEHUU Y4eOHBIX, MO3HABATEIbHBIX 33/a4, BBINOJIHEHUH
XMUMUYECKUX SKCIEPUMEHTOB, CO3JJaHUU YUEOHBIX IPOEKTOB, CTPEMIJICHHUS K B3aUMOIIOHUMAHHIO
U B3aMMOIIOMOIIM B IpoLecce ATOH yueOHOM AeATeNbHOCTH, NOTOBHOCTHU OLEHMBATH CBOE
MIOBEJICHUE U IIOCTYIIKM CBOMX TOBApHILEH C IO3UIMM HPABCTBEHHBIX U IPABOBBIX HOPM C
Y4€TOM OCO3HAHMS MOCIEICTBUN IOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMSA:

MHPOBO33PEHUYECKHE  MPEACTABICHUS O  BEIIECTBE W  XHMHUYECKOW  peakluH,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO pa3BUTHs HAYKH M COCTAaBISIOLIME OCHOBY IUIf
MOHMMAHUS  CYIIHOCTH HAy4YHOHM KapTUHBI MHpa, NPEICTaBICHHS OO0  OCHOBHBIX



3aKOHOMCPHOCTAX pa3BUTUSA MPUPOJABLI, B3AUMOCBA3AX YCIIOBCKA C HpHpOI[HOﬁ CpCI[Oﬁ, 0 poJirt
XHUMHUU B ITO3HAHUH 3THX SaKOHOMepHOCTeﬁ;

[03HABATEJIbHbIE MOTHWBBI, HAIIPaBJICHHBICE HA IOJYYEHUE HOBBIX 3HAHUM 10 XHMUH,
HeoOXoauMble 711 OOBSCHEHUS HaONI0/laeMbIX TMPOLIECCOB U SIBICHUN, IO3HABATEIbHOM,
MH(GOPMAIIMOHHON U YUTATEIhCKOM KYJIBTYpPHI, B TOM YHCJIE HABBIKOB CAMOCTOSITETTHHOM paOOTHI
C Y4eOHBIMU TEKCTaMH, CIPABOYHON JTUTEPATYPOM, AOCTYMHBIMH TEXHUYECKHMHU CPEICTBAMH
WH(GOPMAIIMOHHBIX TEXHOJIOTHIH;

WHTEpEC K OOYUYEHHI0O W TO3HAHHWIO, JTFOO03HATEIHHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caMo00pa3oBaHUIO, MPOSKTHOW U HMCCIIEIOBATENbCKONW AESITENTbHOCTH, K OCO3HAHHOMY BBIOOPY
HAIpPaBJIEHHOCTU U YPOBHS 00y4YeHHs B IajbHeHeM;

4) popMupoOBaHHS KYJIbTYPbI 310POBbSI:

OCO3HAaHUE IEHHOCTH JKM3HH, OTBETCTBEHHOIO OTHOLIEHHS K CBOEMY 3/I0pPOBBIO,
YCTAHOBKM Ha 3J0pOBBIA 00pa3 »HU3HH, OCO3HAHUE MOCIEACTBHA M HEMPHUATUE BPEIHBIX
MpUBBIYEK (YMOTPEOSECHUSI alKOrojisi, HapKOTUKOB, KypeHHs), HEOOXOAMMOCTH COOIOIEHUS
npaBuil 0€30MacHOCTH MpU OOpalleHMH ¢ XMMHYECKHMMHU BELIeCTBaMHU B OBITY U peajbHOM
KHU3HU;

5) TPy10BOro BOCIIUTAHUA:

MHTEpeC K MPaKTHYECKOMY HM3Y4YeHHIO Mpodeccuil U Tpyaa pa3iuyHOro poja, yBaXeHHe K
TpyLy W pe3yiabTaraM TpYIOBOM JEATENbHOCTH, B TOM YHCIE HAa OCHOBE IPUMEHEHHUS
MpEeIMETHBIX 3HAHUW 10 XUMHHM, OCO3HaHHBIK BBHIOOP WHAMBHUAYAJIbHON TpPAaeKTOPHUH
NPOJOIDKeHNUs 00pa30BaHUs C Y4YETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCIEIIHOW MPOPEeCCHOHAIBHON IEeSTENbHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHHN, TOTOBHOCTh aJallTUPOBATHCS B TPOGECCUOHATILHOM Cpejie;

6) 3K0JI0rM4YecKOro BOCIIMTAHMS:

HKOJIOTMYECKH IeIecO00pa3HOe OTHOIICHHE K MPUPOJe KaK UCTOYHHUKY JKU3HH Ha 3emIle,
OCHOBE €€ CYIIECTBOBAHHS, MIOHUMAHKWE IIEHHOCTH 3J0POBOTO M 0e30macHOro obOpas3a »KHU3HH,
OTBETCTBEHHOE OTHOIIIEHHE K COOCTBEHHOMY (PH3MYECKOMY U TICHXHUYECKOMY 370POBBIO,
OCO3HAHHWE IIEHHOCTH COOJIOJICHUS MPaBHJI O€30MMaCHOTO TTOBEJCHUS MPU pabOTe C BEIIECTBAMH,
a TaKKe B CUTYAIUAX, YTPOKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH TPHUMEHSTh 3HaHUSA, MOJTydaeMble NMPU HU3YUEHUM XHUMHH, JJIS pEIICHUS
3a/1a4, CBA3aHHBIX C OKPYXKaIOLIEH IPUPOJHON CPEIOH, AJIs MOBBIILIEHUS YPOBHS DKOJIOTUYECKON
KYJbTYpPbl, OCO3HAHUS TNI00ATBFHOTO XapakTepa SKOJIOIMYECKUX MpoOjieM U MyTed HUX penieHHs
IIOCPEICTBOM METOJOB XMMHH, 3KOJIOIMYECKOr0 MBILIJICHUS, YMEHUS PYKOBOACTBOBATHCS UM B
ITO3HABATEJIbHOM, KOMMYHUKATUBHON M COLMATIbHOM MPAKTHKE.

METANPEAMETHBIE PE3YJIBTATbBI

B cocraBe MerampeAMETHBIX pe3yJIbTaTOB BBIACIAIOT 3HAUUMBIC A (OPMHUPOBAHUS
MHUPOBO33pEHHUsl OOIICHAYYHbIE MOHATHUS (3aKOH, TEOpUSs, NMPUHIMI, TMIOTe3a, (akT, cucTema,
IpoIiecc, SKCIEPUMEHT U JIPYroe.), KOTOpble UCHOIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
IpeIMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUM M3 3THUX MpeAMETOB (opMHUpOBATh MPEACTABICHUE O
LIEJIOCTHOW HAy4YHOH KapTHHE MHpa, U YHUBEpCaJlbHble yueOHbIe AEUCTBHs (IIO3HABaTENbHBIE,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble 0OecreurnBaoT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO YIEOHON AEATEIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEpPCAJIbHbIE yUeOHbIe 1eCTBUS

Ba3oBble JJoruuyeckue geiicTBus:



YMEHUS UCIOJIb30BaTh IMPUEMBI JIOTMYECKOTO MBIIUICHUS IPU OCBOCHUM 3HAHUM:
pacKpblBaTh CMBICI XMMHUYECKUX TMOHSITUHA (BBIACNATh MX XapakTepHble MpPHU3HAKH,
yCTaHaBJIMBATh B3aUMOCBS3b C APYTUMH MOHATUSMH), UCIIOJIB30BATh MOHATUS Il OOBSICHEHUS
OTIENbHBIX ()aKTOB M SBIICHUH, BBHIOMpPATh OCHOBAHHUS W KPUTEPUHU IJs Kiaccu(UKALUU
XUMUYECKUX BEIIECTB U XMMUYECKUX PEaKIUi, yCTaHABIUBATh IIPUYUHHO-CIICACTBEHHBIEC CBS3U
MeX1y 00BEKTaMH U3y4EHUsl, CTPOUTD JIOTHYECKUE PACCYKJIEHUS (MHIyKTUBHBIC, IEAYKTUBHBIE,
10 aHAJIOTHH), AEJaTh BBIBObI U 3aKIIOUCHMUS;

yMEHHE NPUMEHATh B IpPOIECCEe MO3HAHUS MOHATHUS (IIPeIMETHbIE U MEeTalnpeaMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIC) MOJEH, HCIOJb3yeMble B XHMHH, MPEOOpPa3OBBIBATH IIMPOKO
MIPUMEHSEMbIE B XMMHU MOJIEJIbHBIE MPEICTaBICHUS — XUMHUYECKUN 3HAK (CMMBOJI 3JIEMEHTA),
XUMUYecKas (opMyslia M ypaBHEHHE XUMHUYECKOW peakiuu — TMpU peleHuH Yy4eOHO-
[TO3HABATENIbHBIX 33/a4, C Y4YE€TOM OTHX MOJENIbHBIX MPEACTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIE MPH3HAKH H3Yy4YaeMbIX OOBEKTOB — XMMHYECKHUX BEILECTB U
XUMHUYECKUX pPEaKLUH, BBISBIATH OOIME 3aKOHOMEPHOCTH, MPUUYHUHHO-CJIEICTBEHHBIE CBSI3U U
IIPOTUBOPEYMS B U3YYaEMBIX IIPOLIECCAX U SIBJICHUSX.

ba3oBble ucciaenoBareabCKue AeiicTBUS:

YMCHHEC HCHOJIb30BATH IMOCTABJICHHBIC BOIIPOCHI B KAYCCTBC HMHCTPYMCHTA IIO3HAHUSA, a
TaKXKE€ B Kady€CTBE€ OCHOBbI JJIA q)OpMI/IpOBaHI/ISI TUIIOTE3BI IO IIPOBEPKE IIPAaBHIBHOCTU
BBICKa3bIBA€MBIX Cy)KI[GHPIﬁ;

MpUOOpETEHUE OIbITa M0 IJIAHUPOBAHUIO, OPTaHHW3allMd W TPOBEACHUIO YUYEHUUYECKHUX
AKCIIEPUMEHTOB, YMEHHE HAOIIOAaTh 32 XOA0M IPOIIecca, CAMOCTOSITENILHO IPOTHO3UPOBAThH €T0
pesyabTaT, (HopMyIupoBaTh OOOOIICHUS W BBIBOJABI IO PE3yibTaTaM MPOBEAEHHOTO OTIBITA,
WCCJIETOBAHMsI, COCTABIIATh OTUET O POACIaHHOM padoTe.

Pa6ora ¢ undopmanmueii:

yMeHHue BbIOMpPAaTh, aHAJTM3UPOBATh U UHTEPIPETUPOBATh HH(POPMALIHMIO PA3IMYHBIX BUI0B
1 (GopM Ipe/ICTaBICHUS, [TOJTy4aeMyI0 U3 Pa3HbIX HICTOYHUKOB (HAay4HO-TIOMYJISipHAs TUTepaTypa
XMMUYECKOTO COJAEp)KaHUs, CHOpaBOYHble TmocoOusi, pecypcbl HWHTepHeTa), KpUTHUECKU
OLIEHHBATh IPOTUBOPEUUBYIO M HEJJOCTOBEPHYIO HH(OPMALIUIO;

YMEHHUE MPUMEHSTh Pa3IMyHble METO/IbI M 3aIPOChl PU MOKCKEe U 0TOOpe MH(POpMAIUN U
COOTBETCTBYIOIIHX JaHHBIX, HEOOXOAUMBIX JIJIsl BRITIOJTHEHUS YIEOHBIX W TTO3HABATEIILHBIX 3a/1a9
OIpENIeIEHHOTO THUMA, MPUOOpPETeHHE OmbITa B OOJACTH HCIOJIB30BaHUA HH(OPMAIIHOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBJIAJCHAE KYJIbTYPO aKTUBHOTO HCITOJIB30BAHHS Pa3THUIHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpATh ONTHUMAJbHYIO (opMy mpencTaBieHUs
MHPOPMALIMK W WUTIOCTPUPOBATH pEIIaeMble 3aJadud HECIOKHBIMH CXEMaMH, JuarpaMMaMu,
apyrumu popmamu rpaduky ¥ UIX KOMOMHALUSIMU,

YMEHHE WCIOJIb30BaTh M aHAJU3UPOBATh B TPOIECCEe YUYEOHOM M MCCIENOBaTEIhCKON
JesTeNbHOCTA UH(OPMAIIKIO O BIMSIHAH MPOMBIIIIEHHOCTH, CEIbCKOTO X03sCTBa M TpaHCIIOPTa
Ha COCTOSIHHE OKPYKAIOIIeH TPUPOTHON CPEIBI.

KoMMmyHukaTHBHBIC yHHBepcaibHbIe y4eOHbIE JeHCTBHUA:

yMEHHS 3a/laBaTh BONpOCHl (B XojA€ jauaigora W (WiIM) AMCKYCCHMH) IO CYIIECTBY
oOcyxnaeMoll Tembl, (OPMYIUPOBATh CBOM TPEAJIOKEHHS OTHOCHUTEIHHO BBITIOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHHUSI TPECTABIIATE MOJIYYCHHBIE Pe3yIbTaThl IO3HABATEILHOM IEATETHHOCTH B YCTHBIX
N TMHUCBMCHHBIX TCKCTAX; JAC€JIaTh MPE3CHTAMIO PE3YJIbTATOB BBIIIOJIHCHUA XHMUYCCKOT'O
JKCIIEPUMEHTa (J1a0OpaTOpPHOTO OMbITa, Ja0OPATOPHON padOTHI MO HCCIEAOBAHUIO CBOICTB
BEIIIECTB, Y4€OHOTO MTPOCKTA);



YMEHHSI Y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHHUKAMHU B COBMECTHOW IMO3HABATEIBHON H
UCCIIEIOBATENLCKOM NIeATENbHOCTH MPU PEUIeHUHM BO3HUKAIOIIMX MpPOOJEeM Ha OCHOBE yuéTa
OOIIMX HMHTEPECOB M COTJACOBAaHUS MO3MIMKA (0O0CYX)ACHHS, OOMEH MHEHHUSMH, «MO3TOBBIC
MITYPMBI», KOOPJWHAIIUS COBMECTHBIX JIEHCTBUM, OMPEIEICHIE KPUTEPUEB MO OIICHKE KayecTBa
BBHITIOTHEHHON PabOTHI U IpyTHE).

PeryisiTuBHbIe yHUBepcaJibHbIE y4eOHbIe 1elicTBUSA:

YMEHHUE CAMOCTOSITEILHO OIPEIEIATh LN AEATEIBHOCTH, IIAHUPOBATh, OCYILECTBIATS,
KOHTPOJIUPOBAaTh W TpPU HEOOXOJWMOCTH KOPPEKTUPOBATH CBOKO JESATENIbHOCTb, BHIOUPAThH
HanOonee H(QeKTUBHbIE CIMOCOOBI  pelIeHHsT y4YeOHbIX W MO3HABATENBHBIX  3ajad,
CaMOCTOATENIBHO COCTAaBIIATh WM KOPPEKTUPOBATH IPEUIOKEHHBIM aIrOpUTM ACUCTBUH NIpH
BBITMOJIHEHUM 33/1aHUM ¢ y4ETOM TMIOJlyueHHMs] HOBBIX 3HAHUH 00 H3ydaeMbIX OOBEKTax —
BEILIECTBAX W PEAKIMSX, OLEHUBATH COOTBETCTBHUE MOJYUYEHHOTO pe3yibTaTa 3asBJICHHON LIEIH,
YMEHHUE UCIOJIB30BaTh U aHAIIM3UPOBATh KOHTEKCTHI, IPelaracéMble B YCIOBUM 3aJaHUM.

INPEJIMETHBIE PE3YJIbTATDBI

B pesynbrare n3ydeHuns NporneneBTHYECKOro Kypca «Xumus. BeeneHne B mpenmMer. 7 Kiaccey
y4ueOHOro npeaMera «XUMHs» Ha YPOBHE OCHOBHOTO 00IIIero 00pa3oBaHUs

00ydJaronuiicss HayIuTCs:

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKUX MOHITUAATOM», «MOJIEKYJa», «XHUMHYECKUN
AIIEMEHTY, «IIPOCTOE BEIIECTBOY, «CI0KHOE BEIIECTBO», «XUMUUECKast GOopMyIIay, «XUMU
YyecKas peaklus», UCIOIb3Ys 3HAKOBYIO CUCTEMY XUMHU;

HA3bIBATh XUMUYECKUE AIIEMEHTHI U 3alMChIBATh CUMBOIIBI BXKHEUITNX XUMHUUECKHUX AJIEMEHTOB;
Ha3bIBaTh XUMHUYECKUE (OPMYIIbI BEIIECTB;

CpPaBHMBATh PACIpPOCTPAHEHHOCTh BOJOPOJAA, TENuUs, KHUCIOpOAAa W JAPYTrUX OJJIEMEHTOB Ha
mraneTe 3emis U Bo BeelleHHOI;

OIPEJIENIATh COCTAB BEILIECTB M0 UX (hopMyiam;

PacKphIBaTh CMBICI 3aKOHA COXPAHEHHSI MAaCChl BEIIECTB;

JI€MOHCTPUPOBATH TOHUMAHNE TEPMHUHA «OMOJIOTMYECKH aKTUBHBIE BEIIECTBAY;

BBISIBIISITH PA3IHMYM MEXITY HHIUBHUYaJTbHBIM BEIIECTBOM M CMECHIO;

PacKpBIBATh PA3ITUUMs MEXKIY BEIIECTBAMH MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHHUS;
OIMCHIBATh CBOMCTBA TBEPIBIX, KHUIKUX, Ta3000pa3HBIX BEUIECTB, BBLICISS UX CYIIECTBEHHBIC
NIPU3HAKY;

pa3nnyaTh XUMUYECKUE U (PU3HYECKHe SIBICHHUS;

Ha3bIBATh MPU3HAKU M YCIOBHSI MPOTEKAHUS XMMUYECKHUX PEaKIuii;

BBISIBIISITh TIPU3HAKH, CBHJCTEIBCTBYIOIIME O TPOTEKAHWW XUMHUYECKOW pEakIyuH Tpu
BBITIOJIHEHIH XHMHUYECKOTO OITBITA;

MOJIB30BATHCS JTA00OPATOPHBIM 000PYI0BAaHUEM U TTOCY/I0M;

pa3nuyaTth W Ha3bIBaTh XUMHUYECKYIO TOCYAY: HPOOMPKH, XHUMHUYECKHE CTAaKaHbI, KOJOBI,
BOPOHKH, IIMIIMHAPHI, MEH3YPKH, MUIETKH, IMATEIH, JTOKKH, CTYIIKH C IECTUKAMU, BBIIIAPH
TEJbHBIC YaIIKH;

pa3inuaTh U Ha3bIBaTh 0OOPYIOBaHME JIJIsl HATPEBAHUS U BBIIAPUBAHMS: Ta30BbI€ MEYH, ILTUTKH,
ra30BbI€ TOPEJIKH, CITUPTOBKH, BRIMAPUTEILHYIO (hapdOpOBYIO YaIIKy, BOASHYIO OaHIO;
U3TOTOBJIATH PUIBTP U3 PUIBTPOBATBLHOM Oymary;

UCIIOJIb30BaTh Ha MPAKTHUKE MPUEMbl NMPUTOTOBIEHUS PacTBOpa, (GUIBTPOBAHUS, MEPEIUBAHUS
KHJIKOCTU ¥ 0TOOPA KUAKOCTH MPH MOMOIIU CTEKJIIHHON TPpyOOUKH, KPUCTAIUIM3ALINY;
OIUCHIBATh CTPOCHHUE TUIAMEHHU CBEYH,



OMUCHIBATh CTPOCHUE CITUPTOBKU;
pacro3HaBaTh OMBITHBIM MMYTEM YIJIEKUCIIBIN Ta3;

coOoaaTh mpaBuia 6e30macHoi paboThl IPU MPOBEICHUH OTIBITOB;

BBIUUCIISTH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO MacCy BEIIECTB;

BBIUHCIISATH MACCOBYIO JIOJIF0 PACTBOPEHHOT'O BEILIECTBA B PACTBOPE;

BBIUUCIISATH ATOMHYIO M MAacCOBYIO JIOJIIO 3JIEMEHTA [0 XUMUYECKOH (opMylie Ha IPUMEPE BOIBL;
OTIPEAEIATh YUCIIO IPOTOHOB, HEUTPOHOB U AJIEKTPOHOBB KOHKPETHOM aToOMe (M30TOIIE);
OTIpE/IETISATh COCTaB BEUIECTB (KAUECTBEHHBIN U KOJIMYECTBEHHBIN) 110 UX hopMyiaM;

OIHCHIBAaTh XUMUYECKHE PEaKLUy, JIeXkKalllie B OCHOBE MOJYUYEHHs CUJIMKATHOTO CTEKJIA;
O0OBSCHATH MOSBJICHHE KUCIOPOia B aTMOochepe 3emun;

OMHCHIBATh COCTAaB, CBOMCTBA, CIIOCOOBI MOJTYYEHUsS M MPUMEHEHUS H3yYCHHBIX MOJMMEPHBIX
MaTepHualoB: MJIACTMACC, BOJIOKOH, 3J1aCTOMEPOB;

OOBSICHATH CBSI3b CTPOCHUS MOJIMMEpA C €T0 CBONCTBAMU;

KJIaCCU(PUITMPOBATH XUMUYECKUE DJIEMEHTHI B KUBBIX OPraHU3Max Ha 3JIEMEHTHI )KU3HH, MaKpo U
MHUKPO3JIEMEHTBHI;

KJIaCCU(UITMPOBATH TTOBAPEHHYIO COJIb [0 CTETIEHU YUCTOTHI U 10 CTETIEHU N3METbYeHHOCTH;
ONpEeNeNATh MOHATHUS «PAJMOAKTHBHBIN pacnaiy, «paJuOaKTUBHOCTb», «aTOMHAas SHEPTUs»,
«TeMIeparypa IUIABJICHUS, «TEMIIEpaTypa KUIEHUS», KUOH», KKPUCTAIUIbD», «KPUCTAILIINYECKas
pelIeTKa»,  «pPeareHThDy, «IPOIYKTbl  PEaKUHUW», PACTBOPUTEIB»,  «PACTBOPUMOCTHY,
«HACBIIIEHHBIA PacTBOPY, «(PUIBTPOBAHUEY, «PUIBTPBI», KHATPEBAHUEY, «KATBIIMHA

s, «BBIIAPUBAHUEY, CIACTUIUISILUS, CKPUCTAILIU3ALMS),  «IpPECHas  BOJA»,
«IUCTUJUTMPOBAHHAS BOJIaY;

ONMKCHIBaTh CTPOCHHE JJIMHHOTO M KOpOTKOro BapuaHToB Ilepuoamueckoit cucremsl J[. H.
Menneneena;

MPUBOAUTH MPUMEPHI BEIIECTB MOJIEKYJIIPHOTO CTPOCHUS;

MIPUBOIUTH MPUMEPHI KPUCTAJUTMYECKUX 1 aMOP(HBIX BEIIECTB;

MPUBOAUTH MPUMEPHI MHAUBUAYAIbHBIX BEIIECTB U CMECEH U3 MOBCEIHEBHOMN KU3HU;
MPUBOAUTH TPUMEPHI BEIIECTB MPOCTHIX U CIOKHBIX, METAJIOB U HEMETAIIJIOB, HEOPTaHUYECKUX
Y OpPraHUYeCKUX;

MIPUBOAUTH MPUMEPHI TOKCUYHBIX BEIIECTB B BO3/IYXE;

MPUBOJUTH TPUMEPHI MPAKTUICCKOTO WCTOIB30BAHUS MPOIYKTOB IMEPEPaOOTKH TPHUPOTHOTO
ra3a, He)Tu U KaMEHHOTO YIJIsL;

pasznuyaTh CHHTETUYECKUE U TIPUPOIHBIC TOTHUMEPHI;

PacKpbIBaTh POJIb BOABI B OPraHU3ME YEJIOBEKA, IPOMBIIIJIEHHOCTH U CEJIbCKOM XO31CTBE;
PacKpbIBaTh 3HAUCHUE TITFOKO3BI JUISI )KUBBIX OPTaHU3MOB;

pacKpblBaTh CMBICH TMOHSTHUHA «IpUpoAa», «(U3MUECKUE Tenay, <«SBJICHUS MPUPOJBDY,
«ECTEeCTBO3HAHME», «ECTECTBEHHbIE HAyKW», «U30TOMbD», «BJEMEHTApHbIE  YaCTHUIIB»,
MPOTOHBD», «HEUTPOHBI», «BJIEKTPOHBI», <GIIPO aTOMa», «MAacCOBOE  YHUCIO», «AaTOMHas
€IMHHLA MAacChl», «IOPAIKOBBI HOMEpP DJJIEMEHTa», «JJIEKTPOHHAs O000JOYKa aToMay,
«nepuoANdHOCThY», «llepuoanueckass cucTeMa», «XUMUYECKAsl CBS3bY, «KPUCTAIIMYECKHE
BEIIECTBA», «aMoOp(HbIE BEIIECTBA», «(PUINYECKUE CBONCTBA», «XUMHUYECKHUE SIBICHUY,
«pu3uveckue SBICHUM», PACTBOPEHUEY, «PACTBOPY;

JNEMOHCTPUPOBATh 3HAaHWE MCTOpUM co3aaHus [lepuoandeckoil CHUCTEMBI XUMHUYECKHUX
AJIEMEHTOB;

packpsiBaTh cMbici [lepuoanueckoro 3akona /. . Menneneesa;

OMUCHIBATH CTPOECHUE MOJIEKYJI IO UX MOJECIISIM;



XapaKTepU30BaTh MPEIMET U3yUCHHS] XUMUU;
XapaKTepu30BaTh 0OBHEKTHI JKUBOW U HEXKUBOW PUPOABI M YPOBHH UX OpraHU3AINH;
XapakTepu30BaTh (POTOCHHTE3 KaK COCTABHYIO YacTh KPYyrOBOpPOTa YIIIEPOAa;

XapaKTepU30BaTh MPUMEHEHNE HEYCTONYMBBIX (PaJIMOaKTHBHBIX) aTOMOB;

XapaKTepu30BaTh U CPAaBHUBATH N30TOIBI BOJIOPOJA U YIIIEPOa;

XapaKTepU30BaTh XUMHUYECKUI DIIEMEHT Ha OCHOBE WHGOpPMAIHHU, COJAepXameics B
IIepnonnueckoii cucreme [I. . Menneneesa;

XapaKTepu30BaTh  (PU3MUECKUE TIPOIECCHI:  IUIABJIIEHHE, KPUCTAJUIM3ALMIO, HCIIApCHHE,
KOHJICHCALINIO, CyOIuMaIuio (BO3rOHKY);

XapaKTepU30BaTh 3aBUCUMOCTb (PU3MUECKUX CBOMCTB BEILECTB OT CTPOCHMS BELIECTB;
XapaKTepU30BaTh OCHOBHBIC KJIACCHI HEOPTaHUYECKUX BEIIECTB: OKCHIIOB, KHCIOT, OCHOBaHHH,
coJIei;

XapaKTepU30BaTh CBOWCTBA METAIUIOB U HEMETAIIJIOB;

OIUCBIBATh CIIOCOO pa3/ieeHns BO3AyXa Ha KMCIOPO U a30T;

XapaKTepU30BaTh 0OCOOEHHOCTH pOCTa KPUCTAILIOB,;

XapaKTepu30BaTh COCTaB BO3/yXa JpeBHEN 3eMilH;

XapaKTepU30BaTh CBOICTBa BO3JyXa B CpaBHEHHMM CO CBOWCTBAMM BXOJAALIMX B HEro
MH/IMBUYaJIbHBIX BEILECTB;

XapaKTepu30BaTh (PU3NUECKHE CBOWCTBA MPOCTOrO BEIIECTBA — KHUCIOPOAA;

XapaKTepu30BaTh MPUMEHEHNUE KUCIOPO/Ia;

XapaKTepu30BaTh (PU3NYECKHE CBOMCTBA BOJBI;

XapaKTepu30BaTh COCTaB M CTPOCHHUE MOJEKYJbl, BaKHeWIHe (U3NYecKue U XUMHUECKHUE
CBOMCTBA YIJICKUCIIOTO r'a3a U €ro pojib B IPUPOJIE;

XapaKTepu30BaTh HAXOXKJCHHWE B TPUPOJE, COCTaB, (U3NYECKUE CBOWCTBA, MPUMEHEHHE U
3HAYEHHUE JUUIsl )KUBBIX OPraHU3MOB TIOBAPEHHOW COJIH;

XapaKTepu30BaTh KAYECTBEHHBIM W KOJWYECTBEHHBI COCTAaB MOJIEKYJIBI TJIOKO3BI, €€
¢usnueckue U XUMHYECKHe (TopeHHe U OpOKeHHE) CBOWCTBA, MPUMEHEHHE M HAXOXJICHHE B
TIPUPOJIC;

XapaKTepu30BaTh XUMHUECKUI COCTaB, CBOMCTBA M IPUMEHEHNE MUHEPAJIOB: KBapIla, KaJbIHTA,
MarHeTuTa (MarHUTHOTO JKEJIE3HSKA), POAOHUTA, CEPBI, 30J10Ta, MEIIH;

XapaKTepu30BaTh XUMUYECKUN COCTaB, CBOWCTBA U MPUMEHEHUE TOPHBIX MOPOJ;: TJIMHBI, MeCcKa,
M3BECTHSIKA, MPaMopa;

XapaKTepu30BaTh 00pa30BaHKE U 3aJeTaHhe B 3€MHON KOpe MPHUPOIHOTO Ta3a, CIAHIIEBOTO Tasa,
HedTH, KaMeHHOTO YTJIs1, TOpda;

XapaKTepU30BaTh COCTaB MOJICKYJIbI, CBOMCTBA M MPUMEHEHHE METAHA;

XapaKTepU30BaTh COCTaB, CBOICTBA U IPUMEHEHHE He(TH, KAMEHHOI'0 YIJIs ¥ TopQa;
XapaKTepu30BaTh OCHOBHBIC HAIIPABIICHHUS WCIOJIB30BAHUS U MepepaboTKi He()TH, TPUPOTHOTO
ra3a U KaMeHHOTO YIJIs;

XapaKTepU30BaTh HAXOXKJICHHE B IPUPOJE, IOJy4YeHHE, CBOWCTBA M 0O0JACTH NPUMEHEHUS
METaJUIOB,;

XapaKTepU30BaTh COCTaB, CBOICTBA U IPUMEHEHUE HanboJiee N3BECTHBIX CILIABOB;
XapaKTepu30BaTh COCTaB, IOJIY4YEHHE, CBOMCTBA, NPUMEHEHHWE KBAPLEBOIO U CHIMKATHOTO
CTEKJIa;

XapaKTepU30BaTh COCTaB IIBETHBIX CTEKOJI;

XapaKkTepu30BaTh MOTy4YeHHE, CBOICTBa, MpUMeHeHne kepamuku (dapdopa, dasHca);

OLIEHUBATD BIMSHAE XUMHUYECKOTO 3arps3HEHUsI OKPY KaIOIIEeH Cpebl Ha OPraHu3M YeJI0BEKa;



rpaMOTHO o6pamaTLc;1 C BEIIECTBAMHU B IOBCEAHEBHOM JKU3HU.

TEMATHUYECKOE IINTAHUPOBAHUME

7 KJIACC

OnexkrponHbie (1U(POBbIE) 00pazoBaTENbHbIE PECYPCHI:
oubmmoreka [IOK https://m.edsoo.ru/7f41837¢

Ne | HanmeHOBaHME pa3iesioB U TEM IPOTPaMMBbL
I/

KommuecTBO yacoB

BCEr'| KOHTPOJIb | IPAKTHUe
0 HBIC CKHUe
Pazgen 1. Ot atoma 10 BemecTBa
1.1]| Kak yctpoen atom 6 0 0
1.2| ITepponuyeckass cucTeMa XHMHUYECKHX JJIEMEHTOB | 2 0 0
.| A.X1.Menneneena
1.3| BemecTBa 1 XUMUYECKUE PEAKIIUN 6 1 0
Wroro no pazneny: 14 1
Pa3nen 2. JkcnepuMeHTabHasE padoTa ¢ BelecTBaMu
2.1| DxcniepuMeHTanbHas paboTa ¢ BEIIeCTBaMU 6 0 2
Wroro no pazueny: 6 0 2
Pa3nen 3. BemecTBa BOKpyr Hac
3.1| BemectBa BOKpyT Hac. 8 0 0
Wroro no pazueny: 0 0
Paznen 4. 3HaKOMCTBO ¢ MaTepHAIAMU
4.1 | 3HaKOMCTBO C MaTepruasaMu 4 1 0
Wroro no pazueny: 1 0
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2
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